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This listing of claims will replace all prior versions, and listings, of claims in the application: 
LISTING OF CLAIMS: 

1 . (Currently Amended) A semiconductor structure comprising a high performance metal 
stacked inductor having a relatively low sheet resistance, said metal stacked inductor comprising 
at least one first layer of metal embedded within a dielectric material, said first layer of metal 
serving which s e rv e s as an upper metal wire in the semiconductor structure and a second layer of 
metal located directly on top of the first layer of metal and above said dielectric material , 
wherein said first layer of metal is in electrical contact with a lower metal wire by a via, and said 
first layer of metal and said second layer of metal are not interconnected by a via. 

2. (Previously Presented) The semiconductor structure of Claim 1 further comprising a 
third metal layer located directly on top of the second layer of metal, wherein said second layer 
of metal and said third layer of metal are not interconnected by a via. 

3. (Original) The semiconductor structure of Claim 1 wherein the metal stacked inductor 
is spiral shaped. 

4. (Original) The semiconductor structure of Claim 2 wherein the metal stacked inductor 
is spiral shaped. 

5. (Cancelled) 
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6. (Currently Amended) The semiconductor structure of Claim [[5]] I wherein said 
lower metal wiring l e vel wire is comprises a wiring region embedded within an interconnect 
dielectric. 

7. (Previously Presented) The semiconductor structure of Claim 2 further comprising at 
least one wiring region that lies to the periphery of the metal stacked inductor, wherein in the at 
least one wiring region the second layer of metal serves as a via interconnecting two metal wires. 

8. (Original) The semiconductor structure of Claim 1 wherein the first layer of metal is 
comprised of a low resistivity conductive material having a resistivity of about 3.0 micro- 
ohm* cm or less. 

9. (Original) The semiconductor structure of Claim 8 wherein the low resistivity 
conductive material is selected from the group consisting of Cu, Al, Pt, Ag, Au, and alloys 
thereof. 

1 0. (Original) The semiconductor structure of Claim 8 wherein the low resistivity 
conductive material is Cu. 

1 1 . (Original) The semiconductor structure of Claim 1 wherein the second layer of metal 
is comprised of a low resistivity conductive material having a resistivity of about 3 micro- 
ohm* cm or less, said second layer of metal comprising the same or different conductive material 
as the first layer of metal. 
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12. (Original) The semiconductor structure of Claim 1 1 wherein the low resistivity 
conductive material is selected from the group consisting of Cu, Al, Pt, Ag, Au, and alloys 
thereof. 

13. (Original) The semiconductor structure of Claim 1 1 wherein the low resistivity 
conductive material is Al or Cu. 

14. (Original) The semiconductor structure of Claim 2 wherein the third layer of metal is 
comprised of a low resistivity conductive material having a resistivity of about 3 micro- ohm*cm 
or less, said third layer of metal comprising the same or different conductive material as the first 
or second layers of metal. 

1 5. (Original) The semiconductor structure of Claim 14 wherein the low resistivity 
conductive material is selected from the group consisting of Cu, Al, Pt, Ag, Au, and alloys 
thereof. 

16. (Original) The semiconductor structure of Claim 14 wherein the low resistivity 
conductive material is Al. 

1 7. (Original) The semiconductor structure of Claim 1 wherein the first layer of metal is 
comprised of Cu and the second layer of metal is comprised of Al. 
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1 8. (Original) The semiconductor structure of Claim 2 wherein the first layer of metal is 
comprised of Cu, the second layer of metal is comprised of Cu and the third layer of metal is 
comprised of Al. 

1 9. (Currently Amended) A method of forming a semiconductor structure comprising: 
providing a partial interconnect structure comprising a lower metal wiring level located 

on a substrate; 

forming a first dielectric material on the partial interconnect structure; 

forming a first layer of metal in said first dielectric material, said first layer of metal 
serves as an upper metal wire of the interconnect structure and as the bottom layer of a metal 
stacked inductor, wherein said first layer of metal is in electrical contact with a lower metal wire 
by a via; and 

forming a second layer of metal on said first metal layer and above said dielectric 
material , wherein said first layer of metal and said second layer of metal are not interconnected 
by a via. 

20. (Previously Presented) The method of Claim 1 9 further comprising forming a third 
layer of metal directly on top of the second layer of metal, wherein said second layer of metal 
and said third layer of metal are not interconnected by a via. 
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REMARKS 

Favorable reconsideration of this application in view of the amendments and the remarks 
to follow and allowance of the claims of the present application are respectfully requested. 

Applicants have amended Claim 1 to positively recite that the claimed metal stacked 
inductor comprises at least one first layer of metal embedded within a dielectric material, said 
first layer of metal serving as an upper metal wire in the semiconductor structure and a second 
layer of metal located directly on top of the first layer of metal and above said dielectric 
material. Support for these amendments to Claim 1 can be found in FIG. 4E and related 
processing details. In FIG. 4E, reference numeral 52 is the first layer of metal embedded within 
dielectric material 58. The second layer of metal 54 is located directly atop the first layer of 
metal 52 and above the dielectric material 58. 

In a similar manner, applicants have amended Claim 19 to positively recite a step of 
"forming a second layer of metal on said first metal layer and above said dielectric material, 
wherein said first layer of metal and said second layer of metal are not interconnected by a via." 
Support for this amendment to Claim 19 is also found in the processing details of the present 
application as well as in FIG. 4E. 

Applicants have also cancelled Claim 5 and made minor amendments to Claim 6. 

Since the amendments to the claims do not introduce any new matter into the present 
application, entry thereof is respectfully requested. 

In the Final Rejection dated March 20, 2006, Claims 1-9 and 19-20 were rejected under 
35 U.S.C. § 102(b) as allegedly anticipated by U.S. Patent No. 6,287,931 to Chen ("Chen"). 

It is axiomatic that anticipation under §102 requires that the prior art reference disclose 
each and every element of the claim to which it is applied. In re King, 801 F.2d, 1324, 1326, 231 



6 



G: IBM I 126 16512 Amend 165l2.am6.doc 



USPQ 136, 138 (Fed. Cir. 1 996). Thus, there must be no differences between the subject matter 
of the claim and the disclosure of the prior art reference. 

Applicants respectfully submit that Claims 1-9 are not anticipated hy the disclosure of 
Chen since the applied reference does not disclose the claimed structure, as recited in amended 
Claim 1 . Specifically, Chen does not disclose a semiconductor structure comprising a high 
performance metal stacked inductor having a relatively low sheet resistance, said metal stacked 
inductor comprising at least one first layer of metal embedded within a dielectric material, said 
first layer of metal serving as an upper metal wire in the semiconductor structure and a second 
layer of metal located directly on top of the first layer of metal and above said dielectric 
material, wherein said first layer of metal is in electrical contact with a lower metal wire by a 
via, and said first layer of metal and said second layer of metal are not interconnected by a via. 

In contrast to the claimed structure, Chen discloses a structure in which the upper metal 
wire 32 is in contact with the spiral conductive coil 28 by via 30, and the spiral conductive coil 
28 is in contact with the lower metal wire by via 26. Hence, each of the various metal levels are 
in contact with each by means of a via. Applicants observe that at Col, 4, lines 40-44, it is stated 
that "[F]or example, two or more metal layers can be stacked to implement the spiral conductive 
layer 28 to . . .". This implies that within dielectric layer 33 or 29 the spiral inductor may 
comprise a stack of various metal layers. This section of Chen however does not disclose the 
claimed structure, as recited in amended Claim 1 . In the claimed structure as amended above, 
the metal stacked inductor comprises at least one first layer of metal embedded within a 
dielectric material, said first layer of metal serving as an upper metal wire in the semiconductor 
structure and a second layer of metal located directly on top of the first layer of metal and above 
said dielectric material. As such, structure Claims 1-9 are not anticipated by Chen. 
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Applicants submit that method Claims 19-20 are not anticipated by Chen as well since the 
applied reference does not teach or suggest the claimed method, as recited in Claim 19. 
Specifically, Chen does not teach or suggest a method including providing a partial interconnect 
structure comprising a lower metal wiring level located on a substrate; forming a dielectric 
material on the partial interconnect structure; forming a first layer of metal in said dielectric 
material, said first layer of metal serves as an upper metal wire of the interconnect structure and 
as the bottom layer of a metal stacked inductor, wherein said first layer of metal is in electrical 
contact with a lower metal wire by a via; and forming a second layer of metal on said first metal 
layer and above said dielectric material, wherein said first layer of metal and said second layer 
of metal are not interconnected by a via . 

In contrast to the claimed method, Chen discloses a method in which a via 30 is formed 
in a dielectric material 29 to connect metal wire 32 to spiral coil 28. Via 26 is formed into 
dielectric 25 to connect the spiral coil 28 to metal wire 24. Applicants note that when the spiral 
inductor is formed of multiple metal layers, the multiple metal layers of the inductor are 
embedded within the same dielectric material. This is different from the claimed invention in 
which the first metal layer is embedded in a dielectric material and the second metal layer is 
formed directly on the first metal layer and above the dielectric material. As such, method 
Claims 19-20 are not anticipated by the disclosure of Chen. 

The foregoing remarks clearly demonstrate that the applied reference does not teach each 
and every aspect of the claimed invention, as required by King and Kloster Speedsteel ; therefore 
the claims of the present application are not anticipated by the disclosure of Chen. Applicants 
respectfully submit that the instant § 102 rejection has been obviated and withdrawal thereof is 
respectfully requested. 
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In the Final Rejection dated March 20, 2006, the following rejections were made: Claims 
10 and 13 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over the combined 
disclosures of Chen and U.S. Patent No. 6,639,298 to Chaudhry et al. ("Chaudhry et al."). 
Claims 11-12 and 14-15 were rejected as allegedly unpatentable over the combined disclosures 
of Chen and U.S. Patent Application Publication No. 2002/0125575 to Chaen ("Chaen"). Claim 
16 was rejected under 35 U.S.C. § 103 as allegedly unpatentable over the combined disclosures 
of Chen, Chaen and U.S. Patent No. 6,395,637 to Park et al. ("Park et al."). Claim 17 was 
rejected under § 103 as allegedly unpatentable over the combined disclosures of Chen, and Park 
et al. 

Applicants respectfully submit that the claimed structure as recited in Claim 1 of the 
present application is not rendered obvious by the combination of Chen and Chaudhry et al., 
Chen and Chaen, Chan, Chaen and Park et al. or Chan and Park et al. Specifically, none of the 
applied combination of references teaches or suggests a semiconductor structure comprising a 
high performance metal stacked inductor having a relatively low sheet resistance, said metal 
stacked inductor comprising at least one first layer of metal embedded within a dielectric 
material, said first layer of metal serving as an upper metal wire in the semiconductor structure 
and a second layer of metal located directly on top of the first layer of metal and above said 
dielectric material, wherein said first layer of metal is in electrical contact with a lower metal 
wire by a via, and said first layer of metal and said second layer of metal are not interconnected 
by a via. 

The principal reference, i.e., Chan, spurring each of the obviousness rejections is 
defective since the applied reference discloses a stack inductor in which the multilayers of the 
stack inductor are embedded within the same dielectric material. In the claimed structure, the 
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metal stacked inductor comprises at least one first layer of metal embedded within a dielectric 
material, said first layer of metal ser\>ing as an upper metal wire in the semiconductor structure 
and a second layer of metal located directly on top of the first layer of metal and above said 
dielectric material. Such a metal stack inductor is not taught or suggest by Chan. 

The applied secondary references of Chaudhry et al., Chaen and Park et al do not 
alleviate the above defect in Chan since those references also do not teach or suggest a metal 
stacked inductor that comprises at least one first layer of metal embedded within a dielectric 
material said first layer of metal serving as an upper metal wire in the semiconductor structure 
and a second layer of metal located directly on top of the first layer of metal and above said 
dielectric material. 

The various §103 rejections also fail because there is no motivation in the applied 
references which suggest modifying the disclosed structures include the various elements recited 
in the claims of the present invention. Thus, there is no motivation provided in the applied 
references, or otherwise of record, to make the modification mentioned above. "The mere fact 
that the prior art may be modified in the manner suggested by the Examiner does not make the 
modification obvious unless the prior art suggested the desirability of the modification." In re 
Vaeck, 947 F.2d, 488, 493, 20 USPQ 2d. 1438, 1442 (Fed.Cir. 1991). 

The rejections under 35 U.S.C. §103 have been obviated; therefore reconsideration and 
withdrawal thereof is respectfully requested. 
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Thus, in view of the foregoing remarks, it is firmly believed that the present case is in 



condition for allowance, which action is earnestly solicited. 



Scully, Scott, Murphy & Presser, P.C. 
400 Garden City Plaza, Suite 300 
Garden City, New York 1 1 530 
(516) 742-4343 
Customer No. 23389 
LSS:vh 



Respectfully submitted, 



Leslie S. Szivos, Ph.D. 
Registration No. 39,394 
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